+00. In the case n = 2, the function f under consideration was introduced by Kohn and Strang in [11] as a model problem in the field of optimal design. Specifically, the associated minimization problem is equivalent to a shape optimization problem in electrostatics.
It is by now well-known that the functional F is not (sequentially) weakly lower semi-continuous on D~ . Therefore, the direct method of the calculus of variations does not yield the existence of minimizers for (1) in D~ .
EXISTENCE OF MINIMIZERS
where Q f is the quasiconvex envelope of f defined by where Y = (0,1)n is the unit cube of Then, Uo ( x) == ~~x is a minimizer of the relaxed functional F on D~, and When n = 2, the quasiconvexification Q f has been computed in [11] .
The result is where adj2~ is the N(N-1) 2 vector of the 2 x 2 minors of ~ E 1R2N.
In a recent paper [7] Dacorogna and Marcellini addressed the question of finding conditions for existence or non-existence of minimizers in D~ of functionals of the type (1) for a general non-quasiconvex integrand f. As an example, they considered the Kohn-Strang energy, defined in (2) , when n = 2, and derived the following THEOREM 1.1. -Let ~ belong to f~2~'. A necessary and sufficient condition for (1 ) to have a minimizer over D~ is that, either f (~) = Q f (~), or rank ç = 2.
The main results of the present paper are. generalizations of the computation of the quasi-convexification Q f and of the above theorem to the case n > 2. For arbitrary n, denoting by ril, ..., ~n the square roots of the eigenvalues of we prove that (see Theorem 2.2) Furthermore, for arbitrary n, we also prove (see Theorem While a sufficient condition for (1 ) (1) in D~ (see Proposition 2.5).
The existence of possible minimizers for (1) is not merely a question of purely theoretical interest. It also has important consequences in the context of optimal shape design. Let us briefly explore the connection between the Kohn-Strang energy, defined in (2) , and optimal shape design (see Section 4 in [11] for more details). For [11] . In the two-dimensional setting it is shown in Section 4 of [11] that the minimization problem stems from a shape optimization problem in electrostatics.
In any case the functional defined in (5) (9) coincides with the infimum of (5) over D~ (see [ 11 ] , Theorem 1.1).
As mentioned in the introduction, the following result about the existence of a minimizer for (5) (and not only for (9) ) over D~ is derived in [7] , (14) with (see [17] , Proposition 3 for a constructive proof or [8] for a more general argument). Further, as proved in Theorem 1 of [17] , G~ is the set of all symmetric n x n matrices with eigenvalues À 1, ..., An satisfying
Then (13) ( 10) . STEP 3. -According to Kohn and Strang [ 11 ] , section 5C, the rank-one convex envelope R f of f, i.e., the largest rank-one convex function below f, is the limit as p goes to infinity of the sequence of functions f p defined by (53) coincides with the infimum of (49). The equivalence between sequential weak lower semicontinuity and quasiconvexity in the context of divergence free fields has recently been established in [10] . We will not concern ourselves in this section with a complete proof of the proposed form for the lower semicontinuous envelope. [3] or [2] 
